Abstract
Introduction
Stature is the height of the person in the upright posture. It is an important measure of physical identity. Anthropometry as adopted by medical scientist is described as a technique of expressing the form of human body quantitatively as it is the systematic collection and correlation of measurement of the human body. 1 Anatomical parameter of human body such as stature and size of some part of it like foot length have been thoroughly studied in various purpose.Dimensional relationships between the body segments and the whole body have been of interest to artists, scientists, anatomists, anthropologists and medico-logistics for long time. Examination of skeletal remains recovered from a scene of crime, have often been used by the forensic anthropologists to extract relevant information about the victim. One such aspect pertains to reconstruction of living stature from such skeletal remains. [2] [3] [4] [5] [6] [7] Personal identification from foot and its segments becomes more important in cases of mass disasters. Assessing the height of an individual, from measurements of different parts, has always been of immense interest to the anatomists, anthropologists and forensic medicine experts. 8 The rise of criminal activities in our societies is fact. The study can help the criminologists work, search for many lost persons and unidentified dead bodies. Length estimation becomes equally important along with other parameters like age, sex, race etc. According to the modern forensic studies basic anthropological dimension is not impressive. But simple foot length as criminological evidence can easing the measuring the height of a person. Height of a person which itself is a sum of the length of certain bones and appendages of the body. 9 Ossification and maturation of foot occurs earlier than the long bones and therefore during adolescences so height is variable as compared to adult. A tall person needs long foot to support of the body and balance. Height and foot size are based on many factors such as genetics, gender, health and environment. Foot size may be used in forensic study to measure the height of a person whose body is no longer intact. 4 Various studies in past have been undertaken to study the relation between height of a person and various body parts but not much has been done to have it from the foot length. Therefore purpose of the present study is to study the anthropometric relationship between foot length and body height in normal young adults and its sexual dimorphism. Foot length was measured as a direct distance from the most prominent point of the back of the heel to the tip of the great toe or tip of the second toe which one is longer. Foot length for the both sides was measured as the distance from the most prominent part of the heel backward to the most distal part of the longest toe (2nd or 1st).
Material and Methods

Instrument: Vernier caliper
Technique: The measurement was made on the standing subject, his right leg being slightly bent and drawn backward so that the body-rested mainly on the left foot, which one was to be measured. The caliper was horizontally placed along the medial border of the foot. The fixed part of the outer jaw of the caliper was applied to the pternion and the mobile part of the outer jaw was approximated to the acropodian and measurements were taken. In the same way, the measurements were taken on the other side. Height of the individual was measured in standing erect in anatomical position with standard height measuring instrument. The height of the individual was measured between the vertex and floor, with the person standing erect, in anatomical position and the head in the Frankfort plane, using a standing height measuring instrument. Measurements were recorded in centimeters to the nearest millimeter using standard anthropometrical instrument. All measurements were recorded by the same person in order to avoid interobserver bas employed. Subjects having any disease, deformity, injury, fracture, amputation or record of any surgical procedures of either and or foot were disqualified from the study. The measurements were taken by only one observer in order to avoid inter-observer error. Measurements were taken at fixed time between 2 pm to 5 pm to avoid diurnal variations. The measurements were taken three times and their mean value was considered.
Results
Total 400 peoples were included in this study out of which 200 (50%) were males and 200 (50%) were females. Male: Female ratio of the population being 1:1. Ranges of age for study were from 20 to 70 years. Mean age of males 45.295 with standard deviation (SD) 14.365, whereas mean age of female was 43.67 with SD of 12.294. This difference in age was considered to be not statistically significant with p=0.2249. Mean foot length in females was 22.08 with SD of 1.271. The difference in mean foot length between males and females was extremely statistically significant (p <0.0001). There was no statistical difference in males and females of right and left foot. So right foot length was used in both subjects for further calculations. 10 and Krishan and Sharma (2007) amongst North Indian population (Rajputs), in which foot length and foot breadth on both sides were statistically significantly greater in males when compared to females. The difference in right and left foot length among males were found to be statistically insignificant. Male stature was found to be significantly correlated with right foot length (r=0.451, p<0.001) and left foot length (r=0.452, p<0.001). Similar statistically significant correlation was seen between stature and right (r=0.421) and left (r=0.506) foot dimensions of females. Our finding replicates the finding of the study conducted by Krishan and Sharma (2007) 11 in the North Indian population (Rajputs) which found that bilateral hand and foot length in both male and females exhibit statistically significant correlation coefficient with stature. Our finding also replicates the finding of study conducted above, in which the statistically significant correlation was found between stature of both sex and their foot length. There is a difference between correlation coefficient of males and females as in other previous studies, which sought for the need of gender specific regression equation. The correlation coefficient of the present study for both sexes is not in accordance with the correlation coefficient of the similar studies conducted in the other regions, which highlights the need for population specific regression equation.
Conclusion
Correlation Coefficient between body height, both right and left foot lengths in both the genders and combined data were found to be statistically significant (p < 0.001) and positive indicating a strong relationship between parameters. This study found that foot measurements can be used to calculate stature with reasonable accuracy using statistical considerations and it is revealed that a single dimension can estimate the stature of a person with a great accuracy and small standard error. Sexual dimorphism with female consistently having smaller stature, lesser body weight and smaller foot length compared to their male counterparts was also found. Our findings suggest that the relationship between stature and foot length is of practical use for anatomists, medicolegal, anthropology, archaeological and other related studies. It was concluded that the estimation of stature among the population can be carried out using foot length and there is positive correlation between stature and foot length in a particular population.
Thus, the present study suggests the height to be the best body height indicator for estimation of body height according to gender including age as a predictor variable in order to reduce the inherent problem of sample specificity and enhance accuracy confidence in the estimation.
